T HE development of percutaneous techniques has made it necessary to revise some of the former criteria for cordotomyY -',1~ The ease, simplicity, and safety of percutaneous cordotomy have increased in number the patients for whom the procedure can be used. These factors, together with the associated relief from pain, have resulted in our use of the percutaneous method in an initial series of 400 patients subjected to more than 600 cordotomies in a 2-year period. Previously on this service only 20 to 30 open cordotomies would have been done in a comparable period. Among the 400 patients was a group of 100 who required bilateral lesions. This report will review data from the 225 cervical percutaneous cordotomies performed on these 100 patients.
Methods and Material
The technique for percutaneous radiofrequency cervical cordotomy is that described previously 17 with the following modification. An omnidirectional cineradiographic unit is now used exclusively for radiographic visualization. During placement of the cordotomy needle, a specific attempt is made to introduce 0.2 to 0.5 ml of 1.5% lidocaine into the epidural space; when the needle enters the subarachnoid space an additional 0.1 ml is injected intrathecally. The radiofrequency lesion is made progessively with 2.5 sec increments, rather than 5 sec. Once the desired level of analgesia is attained, the last time-exposure is repeated three times, or a total of four, to assure more complete necrosis. This last modification was instituted with the sixteenth patient in this series and probably represents the reason for the better long-term results in those patients who followed. Bilateral cordotomies were done for patients with pain due to the diagnoses listed in Table 1 . Malignant states comprised 71% of the series, with the gastrointestinal tract being the predominant primary site; genitourinary, uterine, and disseminated pulmonary carcinoma were the next most common neoplasms. Non-malignant states comprised 29% of the series; most common was the radiculopathy consequent to unsuccessful treatment of spinal disorders. The incidence of benign disease was high; it is increasing as experience encourages more widespread application of the method.
The majority of the patients were in the fifth to seventh decades of life, with an even distribution between the sexes (Table 2 ). In 73%, pain was located in the abdomen, perineum, back, or lower extremities, and could be controlled by thoracic levels of analgesia. The 27% with neck, upper extremity, or thoracic disease required cervical levels of analgesia (Table 3) . All patients have been followed for 2 years or more unless death intervened. Results The 100 patients in the bilateral series underwent 225 cordotomies to the levels shown in Table 4 . The 25 cordotomies additional to the planned 200 became necessary when the immediate result was found to be inadequate due to islands of retained sensation, disap-Cervical pearing levels, or the inability to complete II-IV the procedure or attain analgesia for techniv-viii cal reasons. Thoracic Favorable vs Unfavorable Results. With I-IV the exception of these initial failures, 81% V-Xlt of the cordotomies were completely adequate technically, and remained so after 2 years or until death (Table 5 ). In fact, 26% of the patients had levels higher than those right after operation while 37% had not changed; even the 19% of the patients in whom the level dropped still experienced continuing relief of pain. Moreover, the group with retained islands of sensation were not all therapeutic failures, since pain may not have been originating from these areas. Thus, it was necessary to repeat only 9% of the cordotomies; with repetition of the cordotomy, it was possible to convert this group to a successful result in almost every instance.
When treatment had been completed, including the repeated cordotomies, 93% of the patients were immediately and totally free from pain or had satisfactory relief; the latter meant some discomfort but not enough to require analgesics. Five patients did not wish further surgery when analgesia was inadequate and so were considered unsatisfactory. Two were listed as unsuccessful, be-Total cause analgesia could not be obtained. 
